Abstract. Rice husk ash (RHA) is very rich in the content of silica (SiO2) or known as silica dioxide. The content of silica (SiO2) in RHA reaches about 90%. This study was to investigate the characteristics of clay tile which was added RHA originating from burning brick. Addition of RHA on clay tile is 0%, 2.5%, 5% and 7.5% by weight of clay. The results of seepage test, all of clay tile obtained no leakage or water droplets at the location in the water soak. The addition of 7.5% RHA resulted in an absorption of up to 18%, and addition of 5% and 2.5% RHA is 14.8% and 14.8% in absorption test. Maximum flexural load was obtained by increasing the RHA by 7.5% which is average of 68.75kg, for the addition of 5% RHA and 2.5% is 65kg and 66.25kg. And clay tile without RHA produces 60kg bending load.
Introduction
In Indonesia, clay tile is widely used as the roof of the house. Clay roof tile factory is much in production in rural areas that are around the agricultural area. In addition there is also a clay brick factory, which uses rice husks for the combustion process. In the manufacture of bricks during the combustion process with rice husk, will be produced rice husk ash (RHA). Brick burning temperature on surface is about 300 o C. RHA is very rich in the content of silica (SiO2) or known as silica dioxide. The content of silica (SiO2) in RHA reaches about 90%. In the construction world the use of silica compounds as an added material has been widely used especially on concrete to increase compressive strength. The added material in the concrete used today is the silica fume produced by the factory, so the price is very expensive. Another case with RHA which has a silica content which is the waste material from burning rice husks much cheaper.
Amorphous silica produced from RHA is thought to be an important source for producing pure silicon, silicon carbide, and silicon nitrid powder [1] The rice husk is the outermost part of the rice grain which is a by-product when the rice milling process is done. About 20-35 percent of the weight of rice is rice husk and approximately fifteen percent of the rice husk composition is husk ash.
Silica dioxide (amorphous) from rice husks through several stages of the process, ie washing, drying, spraying, bleaching, and acidification. The highest content of SiO2 obtained by drying with sunlight for 1 hour that is equal to 88,97%, compared with drying in oven (190˚C) 1 hour which equal to 83,15%. The percentage of weight loss from rice husk after combustion process is between 78.78 -80.2%. The most common value of the silica content of husk ash is 90 -96%. The silica contained in the chaff has a hydrated amorphous structure. When combustion is carried out at temperatures above 650 ˚C, crystallinity of SiO2 will increase so that the phase of kristobalit and tridimit can be formed. The higher the temperature in the process of stirring the husk in the oven will get higher SiO2 purity. Optimum temperature is 1000 ˚C with maximum silica content of 98.01% [2] .
The change of rice husk to silica ash after undergoing carbonization process is also a potent source of pozzolan as SCM (Supplementary Cementitious Material). RHA has a very high pozzolanic content that is superior to other SCM like fly ash, slag, and silica fume. The silica content in RHA can be utilized in the construction world as an added material to increase the compressive strength. The added material in the concrete used today is the silica fume produced by the factory, so the price is very expensive. Another case with RHA which has a silica content which is the waste material from burning rice husks much cheaper.
Pozzolan is a material containing silica and Alumina compounds in which the pozzolan material itself does not have any cement-like properties, but with its fine shape and in the presence of water, the compounds will react chemically with Calcium hydroxide (the reaction compound between cement and water) at room temperature to form compounds Calcium Aluminate hydrate which has properties such as cement.
Clay roof tile with good quality must be made of good clay material that is elastic, not easy to crack and become red after burned. While the burning process carried out for approximately 12 hours, this is done to remove the water content in the roof. So that the rooftile becomes dry, solid and not easily broken.
With the addition of RHA, there was a change of compressive strength and porosity compared to tile without RHA mixture, optimum value for press testing and porosity test was obtained on tile with mixture of 5% RHA composition with mean value of compressive strength 11.118 KPa and porosity average value is 20.16%. The main constituents of roof tile are clay and sand [3] .
From the studies, it is observed that optimum proportionfor (RHA+Clay) bricks was observed as 30% RHA and 70% Clay (Maximum of 30% RHA) as the bricks exhibited high compressive strength and low brick weight [4] Partial replacement of clay with rice straw ash has a positive effect on physical and mechanical characteristics of bricks. Only on porosity testing did not meet SII-0021-1978 standard, the shrinkage test, specific gravity and compressive strength of brick meet SII-0021-1978 standard [5] .
From the test results of the compressive strength of the brick before combustion and post combustion obtained the highest value of compressive strength is found in the sample of brick with a mixture of 5% Abu Sekam Padi. Due to the influence of higher chemical content of SiO2 (Silica) contained in RHA. Thus, the test specimens with a mixture of RHA have greater compressive strength than the test specimens of the ashes of bagasse and the ash mixture (Fly Ash) [6] .
There is a trend of reducing the inside temperature when the RHA percentage in the roof tile increases. This reduction of thermal conductivity may be due to the improved porous nature of the roof tile with the addition of RHA. [7] The object of this study was to investigate the characteristics of clay tile which was added RHA rice originating from burning brick, water seepage test, absorption and flexural load test.
Material and Specimens

Material
The clay used in this study was taken from the usual source for tile production in Balong, Blora, Central Java. RHA is used from the brick industry around Balong.
Specimens of Clay Roof Tile
In this study, the composite material consists of clay, water and RHA. The mixture of clay tile consists of the addition of RHA 0%, 2.5%, 5% and 7.5%. The addition of RHA is based on the weight of clay.
Addition of water to clay mixture and RHA as necessary to make elatis. Because of the nature of RHA which absorbs the water content in the clay, and makes the mixture unelastic or breakable. The tile-making process in this study was done at the Balong tile factory, Blora, Central Java, from the process of mixing materials, molding, sun drying and burning in the furnace.
Methodology
Water Seepage Test
In this test is done with the steps that is, the surface of the tile fitted with a vessel to hold water, with tile on dry conditions (approximately 37 C) for 24 hours. Then the water vessel on the surface of the clay tile filled with water as high as 5 cm for 2 hours. Observe the bottom of the tile whether there is water droplets due to water seepage. In case of droplets caused by water seepage, clay tile is declared not to meet the standard of permabilitas (Regulation Ceramic Tile Indonesia, N.I-19. 1978. third printing [8] ).
Absorption Test
The size of water absorption by mortar is affected by pores or cavities. The more pores the greater the absorption so that the resistance will decrease. The cavity (pore) occurs due to improper quality and composition of the material of its preparation. Influence of the ratio is too large can cause the cavity, because there is water that does not react and then evaporate and cause cavities.
The absorption test is carried out by first drying the clay roof in the oven at 100 ° C for 2 hours. After that clay tile in weigh (K), then soaked with water 24 hours. The tile that has been soaked weighed (W), then calculated by the following equations(1) to determine absorption.
According to SNI 03-2095-1998 [9] , maximum absorption of tile as in Table 1 . 
Flexural Load Test
Flexural load test is carried out under conditions of dry clay roof tile. Clay tile is placed on 2 support and gives the line burden on the middle of the span. Then observe the maximum load that causes the clay roof tiles to collapse. According to SNI 03-6861.1-2002 [10] , based on the strength of flexural load resistance, roof tile is divided into 5 levels: quality level I, II, III, IV and V, with standard values as in Table 2 . 
Water Seepage Test
The results of seepage test of clay tile with ash of rice husk 0%, 2.5%, 5% and 7,5%, obtained no leakage or water droplets at the location in the water soak (Fig. 1 ).
Absorption Test
The results of testing the absorption of clay tile, there is a relationship of increasing the absorption of clay tile with the addition of RHA. The greater the addition of RHA on clay tile, the more water the clay tile is absorbed (Fig 2) . The addition of 7.5% husk ash to the clay tile resulted in an absorption of up to 18%, this value almost close to the maximum allowable level for clay tile quality level III (absorption of 20%). Absorption of clay tile with the addition of RHA 2.5% and 5% entered into the level of quality level II. And the tile without RHA (0% RHA) enters the grade grade level I in absorption. And the tile without RHA (0% RHA) enters the grade grade level I in absorption. RHA on clay tile has absorb water properties. 
Flexural Load Test
The test results showed the addition of RHA can increase the flexural strength of the clay tile. Maximum flexural load was obtained by increasing the RHA by 7.5% which is average of 68.75 kg, for the addition of 5% RHA and 2.5% is 65 kg and 66.25 kg. And clay tile without RHA produces a 60 kg bending load.
The difference in the flexural strength of the clay tile is due to the effect of the addition of RHA, which changes the soil strength properties. The silica content in RHA is able to fill the pore of clay tile, and its binding properties thus increasing the strength of the tile. In general, RHA has properties as a binder and fills the pores when mixed with other materials. 
Conclusions
Utilization of RHA as an added material clay tile can be used on a certain percentage. Clay tile with the addition of RHA 7.5% has a lighter weight than the addition of RHA 5%, 2.5% and clay roof without RHA.
Clay tile with RHA addition of 7.5% has an average load resistance of 68.75 kg, this result is highest compared to clay tile with addition of RHA 5%, 2.5% and clay roof without RHA.
Clay tile without RHA addition has a quality level I in the absorption test, while clay tile with RHA 2.5%; 5%; 7.5% has a quality level II. In seepage test, all tiles have resistance to seepage.
